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(57) Abstract: A method for producing a projection optical system for focusing a light of a predetermined wavelength to form on 
a second plane a second image of a first image formed on a first plane. The optical system includes a refractive member made of 
at least one crvstalline material of isometric system and having a transmittance to a light with a predetermined wavelength. The 
method comprises a designing step of acquiring predetermined design data, the designing step mcluding a substep of determining 
the orientation of the ciystallographic 
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axis of a refractive member made of at least one crystalline material of isometric system while carrying out evaluat.cn about a light 
having a first polarized component and a second polarized component different from the first one, a crystalline material preparing 
step for preparing the crystalline material, a crystal axis determining step of determining the crystal axis of the crystalline material, 
a refractive member forming step of forming the refractive member of predetermined shape from the crystalline material, and an 
assembling step of disposing the refractive member depending on the orientation of the crystallographic axis of the refractive member 
determined at the designing step. 
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20 fc*(C02, H2^©^r^y TtfX&R^btlZ) ts Mm<Oltt><Otim$ * (O 

2#*£H2#*) k*s*-j-—t>»t>w,mLs !k$kftx*G$t*im£i£z>ikm\i 
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i"-m&s tfxmm, *-#y hvnm^t-^imf btt*. * 

mi 2fc*5Vvts jdMVH 3 lflSft^ftfcfW^--* l 3 2 tf^^Eff^ftfi 
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H»«fc5^r B Wl3 3^ft5o *UT, HIP* 1 3 4 

y h 1 3 5-I5,"^7^/-77y f 1 3 6t^Lfc*ttWfc*fcfc!K 
fftjs^-.* 1 3 2 13 3 fcTJtl"*. 13 3 Lfcft 

tt, £t*¥ffil 3 7('«fcoTSlt^H, 3 3XD t 7-f/ w -77S' h 1 

3 S&frLXtttft 3 -—? M 3 5^M^ 0 - 5 IT, ^ff-^y M 3 5^ 
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Ull 3fc3svvtWu Hl^£>f&£-hx ¥>JI#rXm 
|H13C£S514, S517 s S 5 2 2, S 5 2 3, S 5 3 2) &®7f:<DZb< 

(^ y /s 510) ^t^/s 5 1 otit n*tfcajexss s-ea^* 

S 4T-S!l^$nf^nXtOffiMMo®^S:O f ®^{3:M1-5lf^i:^ 3I®#t 

xm<D®^lf^#©®^st/®F^^-M1-^ , lf^i^-^^^^ ratbo/-^ 

(StT^ i^l^ JBSr^ JB#r^#*. Mif*. ^®Kt^ 

*¥»#©^7 ^ L/c±T% ±B* «fc#3fc*«*f KdB* bfcR»* 

maospieffift^*^ p?-t^>3« ^e>ormsc psFtft 

t&fcZttt #'©R»ft^3RP LOfc^ttffifcS'S a V'-^a y 
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(^^5 12) 7f^S5 12m 5/U^ 9 yW9ttft' 
■fa«*fcl»*atr. Uf^S5 13) *^ y :/S5 13"?tt*Hl4fc* 

4 3-C**U 1 4 4-C«kLT#fenfctWkfll* 

<D-mzft o^-tK^y) P L ©ft****** * - 5. 

±fcLfc^M*©#»ftrt*£ oV ' Ttt - *fflW*4, 3 0 9, 6 0 2t 
tf, |cify*-^l4 2«:E«Ufc«il^«Bi«l»ffl^S*W* s «> 
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( ^^S 5 1 4) 77«^S 5 1 4 -C?tt, «^^©t®i:©^©il 

mn. 4 4^»«LT#b*Lfc««fir#fc#LT{tffiia*«feicaE<5< 

BrSftfc^ CMUr*!** 5 TNGJ) 5 1 5^8. 

U^^ys 5 15) 7T^S 5 1 5fll #3t^S|5*t03fe«l*lRlOWRSO 

7r^S 5 1 4tc3oV^^TOffSa^TJ|X^S!l^ s ^-t?fc5i:*IJ»f^tt5 
£T\ ^&^7 i s'^S5 1 3~S5 1 5*m*)MVnftirZo -U, *x 
y^S 5 1 4^^V>T^TOff-MT-lRMiI^ 5 ^^fe5i¥lJif$tl7c#^ 
CWISfit** 5 TOKJ <D®&) fctt* ^r^S5 1 6~-Wff~fZ> a 
(^T«^S 5 1 6) ^fy^S 5 1 6flt ilSUXMM^E^fflV^^fi- 

(7fy^S 5 17) ^fy/S 5 1 7Tii> 5 1 6 "CffSSl £ ftfc 
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1 8~#tTU mffifa^ft r OKj <Dm&M*, ^v-yZfS 5 1 9~^fft5 0 

( 7fy ys 5 18) ^f>^s 5 l ^ft^Womfrft^Plo 

(^»7/S 5 19) ±1©7T5//S 5 1 6~S 5 1 8&»9igL0SfTl-3 

:©7T-7/S 5 1 9TU ^J^Lfi#^¥l 0-3 8 7 5 7 -g^SKBi^Stl 
fc7-f y-^W-^WjftBlRJSWjai^ 4$H 2000-97616 
P^^HfcPD I (Phase Diffraction Interferometer : {£fii®#rFt0MHO 

5) &JBV^tW££fTo-C 1 t>&V\, 

(^T5/7"S 5 2 0) 77S'rS 5 2 0m «3t*il/tttffilR»z:» UTS' 
a/i/=^-fl!>nflSB8«c^Zn (p, 0) Sr^-r vt4 ^LT#££<&SHff«fc«: 

y*/v=^roP3iaiB8»^Zn (p, 0) &fflWc&ffii|X^£>:7^ yr- 
£1\ JN"ffliB±0MW«r4£fcx «®JKftS\ W (p, 0) i: LT&1-„ 
TNfcS. &v^\ &®JR^w (p, 0) £s y*/v=^roRfl!iia»^Zn (p, 
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6) ZR^X, fc<D (6) ^Kl^l-i^fcJRHi - *. 

(6) W (p, 0) =2CnZn (p, 0) =C1 

Z 1 (p, 6) +C2Z 2 (p, 0) + • • • • • ' 

+ CnZn (p, 0) ftfe\ ya:/V=^onfil8»aiZn (p, 0) <D&3£K 

«fijti-5*^»tt"»5 *>> itl l ffiiRt^/Xttf 2 Sil:eit5mtt 

»^itt2i~2 7BW (z*irj) wbotehu 

fc«fifcfcfto-CV3^ *t>«liBR«©*¥»*|-2 l fc*fc»2floW«©#* 

<D%¥Wti<F> 5 *>©5oO^X2 3~2 7 ft, -ttl-PHT^ ^a^— * 2 8~ 
3 2l:iot^ (Z^fth RtKSK3t*fci:»Xi-«^K0 (XY^IrJ) St 

\^1tmW5fo (fix, fly^lRl) fcifi o pft& ft o T 5 0 r 

*t>»2ffiW«©ftWI*2 2«t5Wt3 3 tt, P 
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<D&m®mmjLns 2 s ^mmmnus 3 mm 1 «*f»*m*iss 4 * 

M*ffc*fefr«#*!WW 2 1 * fctt 2 2 ©fldi • WteMLT, 

Ull 5fctt*LTl*fcV\tf % a**^*PLSr*rirt-53fc^»*t©-«5 
t c>-Py^ffi3^R©*#ffi OBtfiu EM*) trKItT, 
MA x A 9 tilt * w K: «t 9 > 3teM±*^HHS**JEi"* - <^ 

(^^S5 2 1) Bl3fcRoT, ^f^S5 2im 
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t Ls K®mmmm<D'<7t-* (wx2 3-2 7^®)*, %<m#z ir 

TNGj ©StefcWU ^y^S 5 2 3-flTt5. *1t, ZOXry? 
S 5 2 2©¥lJ»riii5 s COKJ om&Kft, *TyZfS 5 2 9^&ft-tZ> a 
(^f^S 5 2 3) 77S'7'S 5 2 3m ^f^S 5 2 2^tfI 

ofigoPS (ff&ME), RtW^*¥»«-©*ttW 9 o^{fic*oP*«rfT5 r. <h 

TOKJ ^r^S 5 2 4~^frU *J»r#S*# r NGj ©3§ 

?T^S 5 2 5H£*t1~3 0 
Ufy^S 5 2 4) 7T^S5 2 4tU #3t^*Wt©3fc«i*rtI«>Wli«> 

fftji 9 oil© *> *>o'}>iz <ti>i o£pg lt, fil**¥»©>MI«: 
:tl^T^S5 1 6~S 5 2 4tt, S**^*©**»«"»-**ffi*^ 
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(7f ^ s 525) *TV7S 5 2 5TN±, ***tW©*»rt©PBBlO 
( ^^S 5 2 6) ^7S'^S 5 2 6m ^fyT'S 5 2 5T'f i^ilfc 

So 

EI 1 6 As 01 6BM 16Ctts £*ffi##J*£fr«*^«#Rtf/Xtt* 
|l BR i:0 2o©*fc5**Q 1 . Q 2 W3fc«P Ltraili- 

5„ r^T\ ft*£Utte l~e 4<D%$lfe*<i> l~<f» 4 ^i"5„ #ft*£lflS 
#e l~e ■4*aa^5R©**Ll©*«SSr#Lll'-*L14 iU 
«-e l~e 5*aai-5BK©**L2©3t*ftSr*L21~*I-24 fc^S. 
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e 1 ©^T&S i> 1 * Lll ©JfcRtftfe¥*Wt e 1 <D%%}& <j> 1 

1"55tS€E*L21 ©ttlW*J0. 2 5n&"Vb*), L*»t>, LI e 
l&aa^3{M£#£L2##^«M*e lSraa-J-SffiiltftftftS. &fcx 

5 4©t«|g* 4lJl»i-«**«*L15 0JtXt53fcWffe 4 0«* 4 ^z:M•r 

io Ell 6AfcffiV^RWbfc**©aii»*%*UT*»^te«E**jE-t-*ri: 
# T- # 5 SrS&l" 5 *> £ - 

ft£Q 1 36»6>©**L liMQ2 *»b<D**L 2 t^m^&M^Wbt^ 
15 ft^gBtfe l©ffl (V^Xffi, SltffiS) fc#OTi*rK!tta* ^KV^tt^te^SP 

CBSbttts 1 i^OML 1S«Q 2^bOML 2©ti©St 

j&v^m&Q i*»fe©3te*L imiq 2^e,©ML 2 0Mtf>a£t;* sc PBS! 
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lot, ^fy/S 5 2 6 m *#7-Jfc^£#jE-f5fcii>fc: x mt%2£& 
P L ^<D^©3fc#W e 1 ~ e 4 O 5 ^tf>4>ft < t h 3 0<D3fe^W©^^ffi 

©MiE^pLTfi, mmmfcmkvm^ mwmmm&v>&^) upturn, m 

(7) 0. 6 < 4> p/4> c £ 1 

1-*rt*s^rt6tf*)5. ft*>\ *bfcAfflcfl|*JR« (*ffi*f©*») fcffijEI" 
SfcJbfctts ±133; (7) <DTPE£0. 7 fc-T5ri^»*LV\ 

»*WlC*|jEf Sfcfefctt, MQ 1 ^b©*^L lWteQ 2^b©ML 

-*-sr.£asssuwt«e>, ^fy^s 5 2 ftJBft^PL 

e 1 ~ e 4 0 5 t>©^ft < t t>40©^M©^ii(li tt^S^ 
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p. 

(^X5/7 B S 5 2 8) 77?^S 5 2 8fft ^^©^B-MXSftfc 

JMftitWu Ell 4^L7ti|XMil^«T'ti-iIWIgt^5^^#<^V>t 
(^T?//S 5 2 9) §T, ^Ty^S 5 2 2fc*5ivc, >3^(- 
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ES^jfetM^^bT^f-aa:-^ 2 8~3 2(C*ftTl ma#ft*J:fcO«ll 
Sftfc**^ W^^m^T^f^'-^ 28~32#l/zm# 
£L&V^^25fc£tf>T\ Mmi-ct^flJ^S^i-ST^f 1 ^^-^ 2 8-3 

a«^«t<5 USE* £ mt%¥% P L <DtttB©36ftA i Oft 111 5 MT'fe5„ 
ft, T*^^-*2 8~3 2#lft9tttte>*i5i:s *»W»»tt&fflv^ltt 

(77y/S 5 3 0) £110^7^S 5 2 9 #|*7t"5 ±j&tf>*-r yT* 
S 5 1 6T?^V^«ffilB^ftS:ffiVNTfe®lR^W-«!l«rfT5. -hifc© 
^ry/S 5 2 0 «ESBJRJItt-att*fc»fr!X*^^©RttBB«c* 
Zn (p, 0) £74 yr^y^UTMSOlSitCn (y*/V=^ffific) 

(^f«^S 5 3 1) EUiO^yT'S 5 3 1 tfSi&Tf 3 i9»3fe¥*©te 

GJ om^^fis ^fj/^S 5 3 2H£fH-*. &fc> ^7^S 5 3 l©?Ji 
TOKJ a^3te^5RPL©«i5tAS3fe7-r5. 

(^X^yS 5 3 2) 77y/S 5 3 2T'lt ±&©&ttW8^&JBV^W 
SE^fTV^xyys 5 2 9~#fT« 0 r rT\ *T y 7S 5 3 1 OftlffiNMttf 

TOKJ £ft53;T\ ^7y/S5 2 9~S 5 3 2Srjft9 5gi-. 
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0iJ 5 Rft^lS \z.7*1rm T- fc 5 o 

Ell 7^*5V^s 09*.ffifc£l 9 3nmO/^3fc^t5Ar F^^rW 
Ffrbt?:ZytM4 OfrbWvxfttt., X2rfelfc»o"C£fTU 3te8#r0ft 
}f7 P yXi.4 lKioTffiifpJ^ftT, DOE^-U5/f4 2 fcKtf btlfcHtfrft 
^Nf^ (DOE : Diffractive Optical Element) (::A#t1~5o -«DOE 

h4 2fc^4,^v^^cftft5^©*»olHl^*^* : f■a 5 ia!^tb^^Tv^^. 

^ilb<Omft%*&tk=f-\t^ ^^lHl$f^^i L ©7T-7^-;VK(Far field) 

xvuzmmz titz.w&<o uy??m* 1 o*vM^»©££±fc— ftttte^j* tfc 
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s t\ w^o77^7^wyX44 ©itaai«t f±*»o3fe»«* s ^52 

«B3fc«) **5n W^o77^7^uyX44 (Xf47 



**5, *IWl«lfca8V^tt, /7^Kgmi4 7 a~4 7 c*fc2*0* 
&#f9l&&f^4 8 a, 4 8b&KliLT, 1 8 0° ffilR)$-£TV>3 0 

7*7^yKi«^4 7a-4 7 c J0» !K U^/VR ±0/^-7 

W^2I±(^}ft57^^T-^^5Y^l6](^ftpI|g^j;otfc^ $ 
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hurtle ^^^/VR©^^-^^ffi«rt©^^-^(feS:7^^1-5. 
i 5 KESftfc&Jgft^Wu He*3teS©ft#*3tSfifc: tilt! S„ 

£fc, %Mb LT&ft l 9 3 nmO^*^l&t5A r F 

20 s#*Al^-fS:il Lfc^ »i LTtt % 1 5 7 nm©^* 

iSr^1-5F 2 l/-f % 1 4 7 nm©*^iltt 5 K r 2 if, 

ffifctt* IBW*^3R4 1-4 7 c*<D%mm&tfk LT, t5^7yft/<JI «7A 
25 «0«MAX0ltA#*K\ 7y*35SK-^*^W (3fcfPS£) Sr/flv^r 
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ivttt9H-*.BS l 8ttJR4*16«©^***«r«^M^*i"H^*>*-** J - 

HI l 8Att3R**6*a«JWW6 1 fc^**m*»fe**IB3rtt#5 2 fc«r 
||ifc«**^*©«B»W4#riiSrb«)U Ull 8Btt®Jf»*t5 lK&ttSfct 

B B B 5 la©IS B B «/TU 01 8cttJB5r*M*5 l^tt6^ B B B 5 1 b 0*S*ft 
£^UO>5„ fc*3, r*t6,Hl8A, HI 8BRtfHl 8cojSS*»t±H*oa 

H 1 8 A, El 1 8 B ROT 18c 9 > b fcSffiffiatft 5 1 f± N 

|jBXttSlP5osi*i: lti:v^&ltv^|3H8©2o©**5 1 a, 

5 i.b#]ff*o*aott»*fe©*S** (*^WJ-Cii^ B B B tt [ 1 1 1]) <0JS«3fc 

i8o° mm^tz^&.m^t^ox\^h(D, ^ttsv^c&LTv^raHffo 

2o©»*^0f*©*S*B {Hi}®) (^ttiW^ioT 

ZO^T'fi, K*36»bft*ffi0f*W5 lT*tt, 20^|5 1a, 51b© 
**«! [111] MAxi-iU 36*0**5 1 afc*tL-0£*5 1 
ttAxSr^tb-CXYTOrt-ei 80° HUE $ ft W 3. r.ftf±, 2o©UI 
5 1a, 5 1 bO&Atil [1113 i s 3fettAx t— &U ^O^ b b b 5 1 a fcttL 
T**5 1 btf%MAx**>bb LTXYTOl^-tr6 0° 0«5$ftS*fifci: ^ffi 

£^ B B B 5 1 a £*£ H B B 5 1 b fcT?EV^BU*ir^*A^-*r. fcOT 
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ttfcfflS £ r. t SrflJ/B Ut, *t,&Jffi$r»#£fr-?B«MBtffc* Settle 

RJ6©JIU t 100] ******* ClOO] 

oo] £fcttft*NMfe Cioo] t3fe^«H:*IS*feii«i^eff-S:**. 

Hl9fi, UsSttt^o^ft^ttWi-SH^fco-r, Strife UtBi ibRVH 

©^feTftt, KSi»©JB*f«Wfl-*5»t5liJiJf«>^*ttiai 9 (a) ^i~«t5 
*2#OJB>fSWfc*5l't5*ffllff©^ttHl 9 (b) £t5H-£ 

^(i. Hi 9 (c) ^*i-i5^*5 0 

mi 9 0) (a) &otii 9© (b) *&mtz>t, ^smmm^mxit, % 
i-s«JBifo^*«t**. fa&n [i 1 1]- [i-ii], [-li- 

l], [l i-l] Wt5«s ifc«SE«)/J^^3&ffl^f*«:W-t-S«ffi«r03&v^ 
fUfi£ttS. Sfefc* »** Cioi], [10-1], [l io], [i-io] 

<0fl33te (R«3fe) ^?^t-5 JB*f ^tbtSEW/h £ V^IMHW* £ ft 5. - © «t 5- fc* 
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^©l/yXf^t^ *tt* a fe4 5° [10 0] £g£tt [10 1] 

mi 9© (c) Sr#Rai-5t, ^lP©Jl$rW<bM2po®Jff^i: 
#b1R2#<oRiJfto#k<!>&ft?^ &m$r&M*:~?hZ>1$&® [ioi], [l 

0-1], [110], [1-10] O^f^Di*^^ 4 5° 

^^fe^^tt^bK^^ff^^V^^^®^ (R^) t*H"5ffi*f* 

©tWUtttS 5' ~4 0° S^T'fe6c tot, l5^M!l^fel:Sfflt5 

- b\z*r>. [i o i], [i o-i], [i i o], [i-io] <Dmmtf<D 

iff »*t©3tetti fci&o fcj? £ ©J&fh £ !& 2 #OJB*f»«©*«ifc» ^> fcff * ©»tf 

£r.3T% luii!!O01 Ibco (c) i:@19© (c) b%&M1- 5h HI 1 1 
©^SJcfettS^Wl^fe 3 5. 2 6° ©1»#T<0||JB#f O^IrI i > ^5HifS0iJ<E> 

5 h»j©3M£ i@iiA,0iiB jstt^ea 1 1 c -era i Sria^fc* 

mmmzm&irzzbtfX'ZZo 
m^memmmtLx, ±ms5m&m<D*mb< mi ia, hi ib&wbi 



WO 03/007045 



PCT/JP02/07017 



Bf)to»i»©aJrlWo*lit*W 0 0] (*fcttW*** ti o o] i 

[ioo] c* fcMftMtt [ioo] t-& 

ajttfcUHBS**. *6>fcx Bff^m3l^o®ilf^^^^B B B $ft [1 l 13 

(*^tttt*t** [ii i] fc**WK<Mi***») msmtn 

||ft*|R4#©IB*f««-0*ttSr»*tt [l 1 13 (*fc»I**§iS>*i [1 l 13 £ 

IT6 0° fcltffiM^I-lHl^^^So 
rrx\ [in3 bft¥ti)K.*HB%tiMikft* [- 1 i 13, 

[i-ii3, [ii-i3 -?*>*. %6mnm<D&kx^ mimomftuttv 
'pft< t^i-o<omidfuu(o%nt^m [ioo] (*fcr±&&i&w [ioo] 

±121111 IB© (a) IB© (b) %&W.-f%hs UfW©^*^ 

b b b# [l i 13 &£*"CV>5©-Cx &]a$r;&sft*©&fttt U l 03, [l 
01], [0 11]'Wt5W s 12 0° t''yn*#ftU I1SF^T'3 0 ©# 

mt»utviai9o (a) &tfmi9© (b) z^m-tzt, mmnuo 

Stetttfei&tt [10 0] ££-ffc£-£TV^©T\ ^HSf^ft^O^fstt [1 0 
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i3, [10-1], [no], [i-io] Kttj&-rzmm*9o° 

fc*5**©JB3r*S*t©5t>* 4>&< it>lo©ffi^f«P*f©**!ii^*«i [1 0 
0] (*fctt**«Mtt [l 0 0] fc*WUHMB4tS**W £:-$:£-fr5$&7^iiS 

m£©*5»©#*«nm» [i i o] iztcmmm [no] 

10] *fcf±0E*NI«i [110] i:*W»c«Hifeltiilttils«-a*^ 

H 2 Ott N **W©*8 3(tlS«I©¥fe«rttWi"5iaTffcoT, ±i©0l IB 
RTtmi lc, Hil 9 iHits 3y&©7J*fcfc#1"5fcffi^#**^l'Ti , » 

( a ) 5 fcfc 6 »©JB#f»ltH:te»t5*JB*f o^ttH 2 0 0(b) 

fcjj%1-.fc5fcfc5. ^©^ 1 5 i©llf Wt^ 6 ^©IJffW t ©^l: 
&»t5lMB3f©#flJttu HI2 0© (c) t*i"J;5»cft5. 

0200(a) *3«fcOTl2 0© (b) £#HS1-5£s &8^MJ©^8rra>. 
ft#£-gtLTV^^ H B B$|il [110] fcjttJE&i-Sffittfix -#©#[*] ©ifBfcKtt 

i-'5JB*f»#tt;«tt/h*vvmBJf««i:*«. [l 0 0], [0 l 0] 
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fc, Ml* Cl 1 l], [11-13 fc#Jfr*-3«*tt* H3Rtt/h£*H*f*fc* 

^12 0© (c) ztm+zt. m5m<Dm&rUtttwi6m<Dmmuttt 
#ktR6m<om*iffitt(D4&-zKs *jHff a io] ©«* 

ii, jis^ofSTit Qm#£v*oi&m Khz 

"C, HI 1 As 01 IB £1501 lC^Lfc3^fc> £ 5 ~t& 8 ^JfeW^ 

5 e *'wT\ *t>*2BB«©l*{tBfcJR2ffii©IBfcElt*ix«IBiffW*t©5t) 
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©ffiK*«:L8tU3f^«ft«:Afc-r5i:*, (9) I L7-L8 | /*.< 

t-fc*. X&tmt LT»S i O.fttHWC a F 2 

Srftffl LT*3 5 , JR 1 ffif-iEg £*ifc ;VR O^Srfg 2 B ££fll $ fit. V*- 

XpG 3 fc^l"*. w r. T\ •£ 1 V-yXmo 1 (1, ^T^$tifcIEOffl*f* 
LP 12, LP 13, LP 14, LP15£^if„ H P$ 0 A S fi» 3 U 

3 n m (A r Fi*^ V—f) Xh 9 , Mft'JT Vtyf'J'^ t£%^%~Zfot>. 
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bltfcti-f P ******* 2 H"X#G2fcJ> ]E 

©SftiRSt*:^**^**, £;fcfcJ:&*2, *3 v:/X#G2, 

1-5*3 I/yXpG 3 14* 2 V^XiG 2i»&^- LfcftfcfcS^V^ ±fc 

1-5 r «k 0 ,H5#SE«ifc J: 5iRJI£ffc*:«* ± < *WW1"5 n t 5 0 * 
^S^tv\ ±afc®J:5te* mi i^X^GiK&HI-S^JiX^&i^PT 

gtt^1-v\ r©J;5^ ^lt^iil^J:5HXM^S!J?r^<fc<M1"5i:V^9^: 

T^^*tf±iE^®iff^*wi~5i/vx^ffli-5*^m*bv\ *fc, 

W1~S >^X^ffl1-5**sa* U\ 
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0ttSS&»* OBWWk NAHM (I2ffii) HPfts BfiffeffiJbT»<7X*- 

fl«fcfcK*U nft©*#iB«ftSrA'-Fi:tfci:#, ^T©^ (10) Ta££ 

(10) Z=(y2/r)/[l+{l - (1+K) • y2 / r2 } 1/2 ] 
+ A • y4 +B • y6 +C • y8 +D • ylO+E • yl2+F • yl4 fete, S 
2 \Z&^X&#&m&&(DfflfcsZM.£tlZ> Em ft 10m Sr^LTV^,, -^T% 

5r.t#Tf#a. M19 3. 3 nml:lilt5«ClP^TI^t. 

Si0 2 1. 5 6 0 3 2 6 1 
CaF 2 1.5 0 1 4 5 4 8 
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[®##2] 
K= 0.000000 
A = -0.106010E-06 
B= 0.204228E-11 
C=-0.588237E-16 
D= 0.112269E-20 
[Iff 14] 
K= 0.000000 
A= 0.417491E-08 
B= 0.514111E-13 
C=-0. 666592E-18 
D= 0.141913E-22 
[i#^2 0] 
K= 0.000000 
A= 0.166854E-07 
B = 0.370389E-12 
C=-0.138273E-16 
D=-0.304113E-20 
[Bff 2 4] 
K= 0.000000 
A= 0.361963E-07 
B=-0.679214E-12 
C=-0.128267E-16 
D= 0.908964E-21 
E=-0.121007E-25 
[S#t4 0] 
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K= 0.000000 

A = -0.179608E-07 

B= 0.149941E-12 

C=-0.128914E-17 

D=-0.506694E-21 

E= 0.204017E-25 

F=-0.730011E-30 

^X$#lpii~lp15 irtcfcoT, 
1212 2aJ3u i^^fts^yXj&frLPii-LPisSr, &%<D&&®\ [ill] 

(DMM^M^^-fo **3s HI 2 2A Kl&V P S F OS^ili 90 . 72 X*& 

5 fcl2 2B«, ^J;19^51/>'X^LP11~LP15(D5^^^X^LP14 O 
^jftfc&s {tiKD^&l^Xj&S- LP11~LP13,LP15 fcttLTftfftJH <M£*S##)K: 
18 0° m&^tzM&<D%$&hX<D£M&&£^*^1r B tilte, HI 2 2B fcfc 
ivt % PSF©ft^:jit(t 96.41 -efcSo 

rttbH2 2A&OTI2 2B£#$-rS£> SiiO/^VyXMLPll- 
LP15 OH B B Blft^^^"CMofc#^ (13 2 2AOf^) \at, 
03e^^<, ^OPSFM90. 6m£i:{&V^K:3*U 
LP14 (DXfiLftZ, {to^^X$#LPll~LP13,LP15 KMbTftiftmK: 

taatftfci 8 o° mmz^tLm-k (i^xj$#lpi4 ^^v-^x^lpii- 

LP13,LP15 fcOffij^W^-ttfl^eO 0 Tfc^^t^ffi, B2 2B©*^) 
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#5. <?***IS*«-fl-©IS*tto^ffifS«3E1-5ii:tJ:9, 

@22CttU @22BOtl (V^X^LP14 i©til/yX 
^LPii-LPia^Pis^LT^ttJHDfctt^W^i 8 0° mfe^^rfc^H) 

i^X/&£lsi2 &0LS14 tzis HI 2 2B^£M&&t:ttlEirZiz!b<Dffl3i 
$fft%i% J §-Z-tc-b<DX*hZ 0 r*lfcJ;!K PSFmO&±m* 99.86 £ fc •? , K 

$T,@2 2A-H2 2C ^Lfc^J-eii, g^^tOt^l'yX^^ 

b b b# [ill] fc&l*£Hft£*fc¥ifeS:JBV^#, 9J©5£iSI«ii:3te8i£ Sr-S; 
0 2 3a« n B 2 2a i IrI*U: % ^J^ftSi^X^LPii-LPis % 

5o^ii [ill] ^^t-wc\^t>^ti^ti(D^iSLn^mc^m^m^ti 

®&fr&iiZffito±x-(D&m&&&rt*7F-$-o tit, H2 3B{i > 

$#LP11~LP15 £>9 V^Xfifc#LPlU LP12&t>*LP13 

B B J[10 0] t— SC$*. V>-Xj£#LP14£tf LP15 0^$*5:^^b B h$* 

[110] -i:-Sfc**fc«-e*)S. 

Lis &£|t!| [10 0] Sr*«l^«FOU^X^LPll, LP12 Xtf LP13 
*3V^ l^Xj&frLPll&tf LP13 ©ftttfl t) 0#&££ji;t, U^Xjfc£LP12 
0#&££^VX$#LP11 &t>*LP13 5° fclSteS*"" 

Tl^„ StiflM [110] Sr3fctt^Ol^VXfife^LP14 2fet5LP15K:*5 

wr s i/yx^o^ i:*f itte*© Xfig^o^ S: 9 o° ff 
■ JfctfcfcU: 2 3A<bEl2 3B fc#HR1-* i: * 0 2 3B©«^m P 
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2 2C<DW&k¥m^ 5£tf»e>ft<5 l^Xfi&# LS1-LS17 <D?h<D'pt£< t 
ffSl/yXLPl 1~LP 1 6i, ^T'B^^tt^V^XLS 1~LS 1 6 

ttttto m^mmmou^yt^omm^iti 93. 3 nm (aifx^ 

0) ^T'^^^So *4lC43V^T#^®«*OflB^IEtt$tl5 Emil 10m 

15 Sr*UTV>5„ 

[^3] 

20 0 =-0. 25 

NA=0. 8 5 
B =2 3. 4 

B## smns 

1 -16644.993 14.681 S i 0 2 

25 2 200.000 38.160 

3 -97.636 39.394 S i 0 2 
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4 -3498.612 1.963 

5 20854.806 47.225 C a F 2 

6 -189.240 1.000 

7 -1848.127 33.691 S i O z 
"~ 5- 8 -335.321 1.000 

9 1292.071 37.309 S i 0 2 

10 -600.215 1.331 

11 492.732 38.730 S i O z 

12 -3044.576 77.326 

10 13 190.000 48.156 C a F 2 

14 833.704 12.324 

15 177.093 34.107 S i 0 2 

16 525.225 8.344 

17 1357.022 39.940 S i O z 
15 18 104.862 40.492 

19 -211.803 13.000 S i O z 

20 167.689 25.248 

21 -172.613 14.042 S i 0 2 

22 207.257 6.376 

20 23 377.821 39.683 C a F 2 

24 -169.378 86.157 

25 -380.085 20.000 S i 0 2 

26 515.903 7.314 

27 504.576 50.802 C a F 2 
25 28 -308.601 1.000 

29 1127.574 30.958 Si 0 2 
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[*4] 

[®##2] 
K= 0.000000 

20 A = -1.460090E-07 

B = 5.901790E-12 
C=-2.851310E-16 
D= 2.350150E-20 
E=-2.375080E-24 

25 F = 1.914710E-28 

[Bf##l 6] 
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K= 0.000000 
A= 2.294100E-08 
B=-2.794170E-13 
C = 1.017110E-17 
D= 5.514660E-22 
E=-5.807000E-26 
F= 4.364070E-30 
[iB*t2 2] 
K= 0.000000 
A= 7.961350E-09 
B=-3.690120E-12 
C= 1.927460E-17 
D= 5.305600E-21 
E=-2.919800E-26 
F=-2.770450E-29 

[ffitf 2 6] 
K= 0.000000 
A= 2.103660 
E-08B=-6.466850E-13 
C=-6.551390E-18 
D= 2.426880E-22 
E= 1.189120E-27 
F=-3.538550E-31 

[Iff4 0] 
K= 0.000000 
A=-1.693250E-08 
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B= 6.620660E-13 
C=-9.551420E-18 
D = -1.367360E-21 
E= 1.080030E-25 

i 

5 F=-4.115960E-30 

10 lj&±X*<D&m$iJ&ftft&^ir B HI 2 5 A £*5^T, P S FCOflr^e^ 99.97 

HI 2 ^i«9^Sl/^X^LPll~LP16 ^^b h b$4 [1 1 1] 

^^^^^^-To M 2 5A fcfcVvC, P S F Oft^ittt 94 . 57 T*fc 

15 5 0 

@2 5C(t ^<fc"9^^V^X^LPll~LP16©9^W^X^LPll <£> 

tf&O^i^XfjJc^ LP12~LP14,LP16 fc#LT3tettJB&fcft*tWfc 

20 ^-f 0 3fc*3 % 0 2 5C fc&V^ P S FOJfcfcfcfi 95. 86 T?S>5, 

rtife0 2 5BS.OT2 5cSr#fi8i-«i, *5J;0 3fc5 wX$#lpii~ 

LP16 ©J**(|fcO^<tA#^T}iofcii^' m 2 5B ©»£0 Kli, 
©3 0fife##*#<, a*oPSFtt*>9 4. 6g^iiSV^(D(^U 
lpii ©MftSr, tt©3r5V^XjsJ5^LPi2—LPi4,LPi6 fcttl/TftteJi D K 
25 ttSttteo* HUB £ it:, a>ovyX/£#LPl5 O^ltASrftO^v^Xjft^ 
LP12~LP14,LP16 K#LTft&JitHcffi3tl$K:6 0° Elte £ (El 2 5 
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g|2 5Dt*> El2 5C0^1i (l/^X^LPll,LP15 0>;fr#fc4\ ffi©3ftT 
l/VXfifc#LP12~LP14,LP16 K#LT3feWSI0fctB;&Wfc6 0° lU^^^rfc 

tttt) tota*., S^^^^^^bJfeSv^x^Lsi-Lsieo?^. Nft 
ig<|§<£>vyXj£#LSi4 El 2 5cT?^3ft3JRfl&ffijE1-afci&©1£Jffltf# 
^^^t>Ot?*>5.rtttcJ;9,PSFfl[©ft^:lff*s 99.82 

99.92 •CfeSCCf U SI 2 5DTtef5tf^UMfi*^P S F<D3t;Mii:# s fa±L 
HI 2 5A-H2 5Dl:*Lt«m gf^^^^l^X^©^ 

E12 6A« N gJ^^^^o^vyX^LPii-LPie^^^ 

LPll^t>*LP12 O)feW?:^©^B B 0# [1 1 0] fc-gte*. l^XffcftLP13 
atfLP14©*tt«5©*ti6W [10 0] l^Xj&^LPlS&tf 

lpi6 <0#tt£&*©*&ill«i[i l l] i— Sc$*fe*fro^(ft3fc*^*Sr*i". 
r©@2 6A<om&KWX\ [1 1 0] Sr3ttt»c»ol/^XfiJE^LPll 

&tfLP12 fcfcl^T* — ^ y X^O^ 1^ ITl*© U^X^©^ 
tfcfc & 9 0° fcrtSfettJSIOfcBte^itTV^, *fc> S^Hl$ft rioo] Srftttfc 

^Ol^^X^LP13S.t>*LP14 (Ub^T, -^O UyX^^M^ IT 

i*©vyX^O^S:4 5 D ^tt^ttJSItJ^iateS^^So Sfcs 

ft [1 1 1] S:^^OWyX^LP15^LP16 KL*5VVC> ~*©V^X 
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iti&Mk 5B tm2 6 a h^Wf^k, H2 6AO*^t?f4 % P 

S F*©**4l»s 98 . 76 T*fe <9 , ft#fc3fe*ttlB*:* LT^S £. £ *s^*»5. 

£fc N H2 6BW:, H2 6A©*tfllfcJD^ jilf^fOWWil'^ 
Xj$#LSl~LS16 0 5"^ ffij£^Ol^yX^LS14 (31, 0 2 6A T*^ 

fcS, rttJCtOs PSFI©|^5 99.76 £&5„ r^T% H2 5A<03& 
tf)%WMktt 1 ®?tZb, 02 5A(Di^OPSFOf^ 99.92 t*>5©CSJ 

ftOD-Wtcf g|2 7©7n-ft- h«:#HRLTlft|l3i-<5. 
&"?\ H27©^7y^30lWT, l n y h©^x/N±|^II^If 

y7*3 0 5 &C:fc5V>T % -to lnj- h©!7^^±T* h'*#^ ? t L 

X^y g 5->'? i k<fto^k\z.£iX, ±<o*9—> ^ttfo-f SEES'** 
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Iilrffo r t fiv^ 5 4 X t> ft v\ 

^*7-7-{^-f)$Ig4 0 2Tii> R (Red), G (Green), B (Blue) 

Hfc*7-7-f/i/^-trie*t5. ^UT, *7-7>f;^-Mlg4 0 2 
-fe/Ha*SCTXS4 0 3#Hff£;ft5, t/H6^4riS4 0 3"PI4, 
/^-«I14 o l \zxnt>tiizmi£'**->* : %1rz>m^ *3«tt>*7J7- 

^IS4 0 l\zxnhhtz.]%%'<*>-y*%-t%Wfcb*7-7 4JV#-1&$3L 
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^wc «nEJB*f»ir«rEii-r«iia±ia^ ; *Gttzk&*mk'tzmt%& 

3t^m©M5t^feo 

1 ®±©Ff£© 1 ^b*+53fc*#flW^**ffl^***i-«JB^<Wt4rii 
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0. 6 < <J> p/<f> c ^ 1 ' * fc^mt-f SH#«>«£ffl& 2 ~ 4 

1 0 . SfriBfciilStts 
1 1 . UMBlftixmtt^ 
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1 7. 9f^«ftW*tcS<5v>TjgliBOffeS:»2BD±^«1-5S*3te 
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1 9 . »*©tSffl|g 1~18 3fi©fir*L^-«KIB«©»j£^fe|Cfl6o T 

2 o . M^£93tefc£^T» 1 ®£H£&3? 2 Bi±tJI«i'*ia*3t 

2 1 . ftulB^$ai H H B ^SiffW(i> INItt [10 0] $fcfigft&i&tt [ 1 

oo] k%*mzmm&&&±. m^m^m^m<D^t^m$~m- 

^ffeo«ttfi^JB5f*fWt^^*tt^^ BMBMfcJBJrfc *5ft¥ 
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13* 2 SffllOttttfi BWBJS 2 Si i © IB tE« S 1 i: %«M» -T 5 
2 5. Sul5m^:o^# 0 B B m®iffWttx 

ftAtt [l 0 0] SfcttKSNIM [l 0 0] fc*¥ttK:Wfc*&*tt£ 
[10 0] Sfcttl&MN [ioo] fc*^Wfc«4i5**lift«^ 

18-2 09®^*>-«fcEtt©#JI£ft^o 

jgAftll [111] *fcttKJte*«l [111] t^^^#^f B $*t 
# {stf-f^TS «fc 5 fcJBrite ftfcfS 3 tl©3fc:®»# i > 
Hiilfe [ill] £fcttgE*£i&«i [in] fc**Wfc<MBfcl&*tti: 

f£H£ 18-21 3S©f?rJxd»-«»cE*©S**^3fi- 
2 7. ' D(rlBttft©9ttA^JB9f«Mt^ 

[no] [1 1 0] tyt^^mm^^nt 
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fttt t ft litf-SI" Sip KtetiL £ Jxfc* 5 i > 

[no] t [no] b%&to\Lmmim§Mk 

%M t ft mt-WctZ i 5 »f£ $ Jfl 6 #®*8iB*Wt 

#9 0° fc-rtffi»»»c@teUfcffi*BBffi^r5wtSr^^i-5»*©ISffl» 
18-2 2£©mta>-«teffi«0&l*3te^5R. 
2 8 . fifil5lim^^lftaim®M^fi, 

[10 0] SfcttRiltAtt [10 0] fcft¥tofc«i*fcA*lifc 

%m t ft mz-m- s * 5 $ ftfcss i ©oatarffl w*t t . 

usAtA [i i o] sfcttjtft&AM [i i o] t^m-mim^mt 

2 9 . ffiSB«#<&*ttA*JB#*l^«U 

Itiitt [ill] £fctt#*tAtt [ill] fc^Wt^ii^feiitti: 

3 0. «rffiH^«JB*ffc i5ilr|B5fe^ttlBo}&fbSr<£«i-5 «fc 5 t-tufB 

■Xk-tZkZ,. 

I L7-L8 \/X<3xio+ 5 %m&^%Zk*!®Wt.b1rZ>m#;<D®.m%il 
8-25 ^©rafta>-£fB«0&!&#^. 
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31. mmM7mRTm&%8m<D%m7®mt%mmtzytm<Dytmz. 

3 2 . mam 7 »xtmia» 8 $©ftii i»*m> mm^myt^om 
t> wish 2 aHUattffin £ urea as 2 ® t © iq tciag $ tt 5 r t s?«f« * -t 5 ft * 

©fSffllg 2 6II±2 7 *fcC*Ol5a^3t^3R B 

t-f-5a!#©ttffl&l 6~3 0 ^©faft^-^IBift©^^^,, 

<b^#mi:1-^lt*©f5IS^l 6-3 2£©fana>--:gfc:iB«S©fi!l&3fe5* 
SrW1~5r.i:SrW»i:-f 5»*©*5BB«1 6-3 3^©f<m^-^f2!$©iS:12 
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4 1. BUlBFf^O^(i, 200im#T©&^Tfc5w££#®:£-f5 
ff^Of&fflJg 16-36 «©{RrtL^-^{C|B^©SJ^3te^o 

*fcEB$*i/-C\ BfTES^ra^*MBE^2ig±^^i-^lf*(D|&HBl 5 
4 3. Ff^^©^}3iS^V>TBlffi^M^tbSlS:^E)iS©^^ 
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4 6 . mfevu&Km^xn 1 ®Ki2ffi£ft3&i>m&<^£iji 2 ® 

fulEi? 1Mb mmW, 2Mb <of%<D%&* KIBffi £ fix, mtZ&&WM<D 

^ixisri zi&mb-f?>&&mftmmo 

fiZ7~-f V-x^&&&ft1-%®m&ft%mz.*s^Xs 

mtmfefc&oytzm&i-zTMb ■, 

$&mm(D&%tej&.i-z>T.m.b 
*m*-z>z.b *<$'&b-tz>&BmytJjfeo 
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